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PAC Jlan/15/2018

«“J-P/IRC  Beam power history

*MLF: 300kW operation for user with single bunch. Power was increased to 400kW at Jan. 2018

*MR: Beam power of FX mode was gradually increased from 150 kW to 450 kW for the vacuum
scrubbing by beam for the newly installed equipment.
Finally the beam power became 475 kW for practical operation in December 2017.

MRMON DCCT 073 1:VAL MAPWR =

610 —{As of fan- 1420183 r - - - MLF IDS:CT09 1s CALC
(kW)
200 = =
MR (FX) 475kW
400 - 8
2
g. 300 m 7
m 0F | .
SX
100
0 u I J | I— | lr
= [ =Y ] =y = K L= L= ] (= N ] = N." ]
S 2 S8 S S 28 4= 4 Se S 3
= s~ g = 3 s~ == = = = >
& 2 o2 %3 o oF o g e o ¥
> s 2 = Date &« ~ N -



Q
J-PARC Main Ring (30 GeV) operates beyond 1 MW
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プレゼンター
プレゼンテーションのノート
This picture shows expected power.
Horizontaｌ is  JFY and vertical is beam power.
Now we are here. 
Here , we have magnet PS upgrade and after that cycle time is gradually shortened.
And we plan to upgrade RF anode power supply here. And we reach 1.3 MW in 2023, if budget is approved as the plan.
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Facility User time | Trouble, Trouble, Fac.| Net time, Availability,
(hours) Acc. only only (hours) Total
(hours) (hours) (%0)
MLF 2,953 160 33 2,759 93.4
Neutrino (FX) 1,528 141 30 1,356 88.7
Hadron (SX) 954 440 22 491 51.5
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- Safety Training at Accelerator Facilities
- Safety in Handling Tritium at Accelerator Facilities
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* IAC; NAC, MAC, PAC, A-TAC, |

T-TAC

Lo

£

Overview

* Recommendation:

Continue to maximize facility availability and science output.
Consolidate some of the target teams into a site wide support
group to share expertise

Consider writing a comprehensive P.S. upgrade design report
as a reference document for managing the project

procedures for hardware improvements / upgrades should be
implemented to maximize the facility availability.
Implementation of an improved feffective Machine Protection

System. [ move from a fire combat mode to prevention of
“fires")
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radiate.fnal.gov

High Intensity Accelerator requires investigation of
radiation damage of target and beam window
RaDIATE: an internat’l collab. of scientists and engineers
from acc. and reactor facilities to solve the problems
J-PARC has joined the team since 2014. MOU is in
preparation.

~1 ﬂisp!nt‘,ement Per Atom
{ Existing data up to ~0.3DPA)
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MIRAI Seminar 17-19 Octob

Including Large Scalg Research ' “% !
their Potential for Research and Sqom;y Sl
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[kW] MR beam power

Beam power
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EZVRYHEL @30GeV
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Average beam power 1.8kW

Efficiency 97.3% (could be improved by further beam-based alignment for the ESSs and SMSs)
Duty factor 16% (w/o Transverse RF)
Spill length 0.65s
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LINAC/RCS Tuning, LINAC/RCS Tuning,

Study, 780

Startup, etc.(2),

286 LINAG/RCS
Tuning, Study,
726

3NBT/MLF Tuning,
Study, 289

HD users (Tot), Prouble(Exp). 8

Tuning, 1509 \ )
rouble(Acc),/498 '\ 5
/ 350BT/MR/FX/SX
4?’<11 :

MLF users,
3599

MLF users (Tot),

3863 NU users (Tot),

1528

JFY2017(H29) from April to February 21: Total 5,521 hours

Facility Trouble, | Trouble, Net time, Availability,
Acc. only | Fac. only (hours) Total
(hours) (hours) (%)
MLF 3,863 229 (5.9%) 35 (0.9%) 3,599 93.2
Neutrino (FX) 1,528 141 (9.2%) 30 (2.0%) 1,356 88.7
Hadron (SX) 1,509 498 (33.0%) 38 (2.5%) 972 64.4
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FX: The higher repetition rate scheme : Period 2.48 s
( = shorter repetition period )
SX: Mitigation of the residual activity for 100kW

_o" 11
" S

—> 1.32 s for 750 kW.
—> 1.16 s for 1.3 MW

____urv | 2017 | 2013 | 2019 | 2020 | 2021 |2022] 2023 | 2024

Event sm New buildings ‘

FX power [kW]
SX power [kW]

Cycle time of main
magnet PS
New magnet PS

High gradient rf system
2"d harmonic rf system

Ring collimators

Injection system
FX system

SX collimator / Local
shields

Ti ducts and SX devices
with Ti chamber

shutdown

Mass production

|

— Manufacture, installation/test H I I I S . >

Add.collima
tors (2 kW)

4 Kicker PS improvement, Septa manufacture /test H
* Kicker PS improvement, FX septa manufacture /test H

Local shields [ >

installation/test

(Ti-ESS-2)
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1. T. Wan, H. Obayashi, T. Sasa, "Numerical and experimental study on LBE flow behavior of the TEF-T LBE spallation target at JAEA”,

Proceedings of 11th International Topical Meeting on Nuclear Thermal Hydraulics, Operation and Safety (NUTHOS-11) (USB Flash Drive),
(2016).

2. H. Obayashi, M. Hirabayashi, T. Sasa, K. Ara, “"Development of Plug-in Type Ultrasonic Flowmeter for Lead-Bismuth Spallation Target
System”, Proceedings of 11th International Topical Meeting on Nuclear Thermal Hydraulics, Operation and Safety (NUTHOS-11) (USB
Flash Drive), (2016).

3. T. Wan, T. Naoe, T. Wakui, M. Futakawa, H. Obayashi, T. Sasa, “Study on the evaluation of erosion damage by using laser ultrasonic
integrated with a wavelet analysis technique”, presented in 12th International Conference on Damage Assessment of Structures, IOP Conf.
Series: Journal of Physics: Conf. Series 842, 10 pages 012010 (2017/6). doi :10.1088/1742-6596/842/1/012010

4. T. Wan, T. Naoe, T. Wakui, M. Futakawa, H. Obayashi, T. Sasa, “Effects of grain size on ultrasonic attenuation in a type 316L stainless
steel”, Materials 10, 753, pp. 1-17 (2017/7).

5. S. Meigo, T. Nishikawa, H. Iwamoto and H. Matsuda, “Measurement of aluminum activation cross section and gas production cross section
for 0.4 and 3-GeV protons”, EPJ Web conferences (ND 2016) 146, 11039, 4 pages (2017/9). DOI: 10.1051/epjconf/201714611039

6. H. Iwamoto, S. Meigo, “Validation of PHITS Spallation Models from the Perspective of the Shielding Design of Transmutation Experimental
Facility”, EPJ Web of Conferences (ICRS-13 & RPSD-2016) 153, 01016, 9 pages (2017/9). DOI: 10.1051/epjconf/201715301016

7. T. Wan, H. Obayashi, T. Sasa, "Study on the Thermal-hydraulic of TEF-T LBE Spallation Target in JAEA”, Proceedings of 17th International
Topical Meeting on Nuclear Reactor Thermal Hydraulics (NURETH-17), 13 pages (USB Flash Drive), (2017/09).

8. H. Obayashi, M. Hirabayashi, T. Wan, T. Sasa, “Experimental Application of Ultrasonic Flowmeter for TEF-T LBE Spallation Target System”,
Proceedings of 17th International Topical Meeting on Nuclear Reactor Thermal Hydraulics (NURETH-17), 10 pages (USB Flash Drive),
(2017/09).

9. AW EHE, M B, "BEREAV-SRHMERATAREOFARMEAR", TRILFHRFRLEFEESR (A1L2016)EEHmE, 2 pages (USB
Flash Drive), (2016).

10. T. Wan, H. Obayashi, T. Sasa, “Evaluation of globally- & locally-distributed erosion/cavitation damage by using laser ultrasonics”, RI{R1t &
WFERLEFEER (HiL2016) & E R X E (USB Flash Drive), (2016).
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11. KHF BE, T5H #—8, 12 F18, K &, =% BE, ik 74885, & T 244, /MFE ZH, AT #—EF, "J-PARC 3MeV) =7 v2(2E+HL—
HRIELTHRAERDFERGESR)”, Proc. of 13th Annual Meeting of Particle Accelerator Society of Japan, August 8-10, 2016, Chiba, Japan (A
vA3—2yk), pp. 987-991 (2016/11).

12. H. Takei, K. Tsutsumi, Shin-ichiro Meigo, et al., “Present status of the laser charge exchange test using the 3-MeV linac in J-PARC", Proc.
2016 International Beam Instrumentation Conference (IBIC2016), WEPG45, 11-15 Sep. 2016, Barcelona, Spain, pp. 736-739 (2016).

13. T. Sasa, S. Saito, H. Obayashi, T. Sugawara, T. Wan, K. Yamaguchi, H. Yoshimoto, “"Design of 250 kW LBE spallation target for the Japan
Proton Accelerator Research Complex (J-PARC)”, Proc. Third International Workshop on Technology and Components of Accelerator-
Driven Systems (TCADS-3), 6-9 Sep. 2016, Mito, Japan, NEA/NSC/R(2017)2, pp. 111-116 (2017/6).

14. T. Wan, H. Obayashi, T. Sasa, “Study on optimization of target head design for the TEF-T LBE spallation target”, Proc. Third International
Workshop on Technology and Components of Accelerator-Driven Systems (TCADS-3), 6-9 Sep. 2016, Mito, Japan, NEA/NSC/R(2017)2, pp.
117-127 (2017/6).

15. H. Obayashi, M. Hirabayashi, T. Sasa, K. Ara, “Application of Ultrasonic Flowmeter for LBE flow”, Proc. Third International Workshop on
Technology and Components of Accelerator-Driven Systems (TCADS-3), 6-9 Sep. 2016, Mito, Japan, NEA/NSC/R(2017)2, pp. 188-194
(2017/6).

16. S. Saito, N. Okubo, H. Obayashi, T. Sasa, “Status of LBE corrosion test loop "OLLOCHI" and experiments at JAEA”, Proc. Third
International Workshop on Technology and Components of Accelerator-Driven Systems (TCADS-3), 6-9 Sep. 2016, Mito, Japan,
NEA/NSC/R(2017)2, pp. 195-200 (2017/6).

17. T. Sugawara, K. Yamaguchi, H. Obayashi, S. Saito, H. Yoshimoto, T. Sasa, "R&D Activities on Oxygen Sensor and Potential Control for
Lead-Bismuth Eutectic,” Proc. Third International Workshop on Technology and Components of Accelerator-Driven Systems (TCADS-3), 6-
9 Sep. 2016, Mito, Japan, NEA/NSC/R(2017)2, pp. 210-216 (2017/6).

18. Rl BEX, tE4 BUE, “J-PARCKREMREEMRTELHADIESR”, TRIILX—LEa— 37, pp. 15-18 (2017/9).
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2015).

T. Sasa, “Proceeding of the first topical meeting on Asian network for accelerator-driven systems and nuclear transmutation technology”,
JAEA-Review 2015-042 (Mar., 2016).
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2017).

Working Group for Collaboration between SCK-CEN and JAEA for P&T through ADS, “Collaboration between SCK-CEN and JAEA for
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Some statistics
presented in |AC

T2K press coverage

2017 T2K press release, htip://t2k-experiment.org/
2017/08/t2k-2017-cpv/
* picked up by at least 40 different internet news services

* Argentina, Canada, Colombia, Denmark, Germany, Italy, Japan,
Spain, Switzerland, UK, USA

* reached 56 million readers

2016 press release, AM2k-
t2k-cp-violation-search-results-presented-at-ichep-2016/

External funding (Grant-In-Aid (Kakenhi, etc.))

1K JP

2014 2015

Total 2013 2016 2017 2018 2019 2020

LGN 175,100 39,900 34,900 33,300 33,700 33,300
L= 8N 418,600 66,300 89,000 126,800 92,600 43,900

5000 6,600 7,200 7200 4900

Contributions from abroad

YEARS AMOUNT
Construction (beamline / near detectors ) 2009 2,323 M JPY
Operations 2009-2017 ~100 M JPYlyear

Publications (T2K)

After last J-PARC IAC ( http://t2k-experiment.org/publications/ )

1.Combined Analysis of Neutrino and Antineutrine Oscillations at T2K, Phys Rev.Lett. 118 (2017) no.15, 151801 (PRL Editor's Suggestion).

2.Updated T2K measurements of muen neutrino and antineutrine disappearance using 1.5x10 protons on target, Phys.Rev. D96 (2017) no.1, 011102 (PRD
Editor’s Suggestion). o

3. Measurement of the single m production rate in neutral current neutrino interactions on water, Phys.Rev. D97 (2018) ne.3, 032002

4.Measurement of ¥, and vpcharged current inclusive cross sections and their ratio with the T2K off-axis near detector, Phys.Rev. D96 (2017) no.5, 052001

5.Measurement of neutrino and antineutrino oscillations by the T2K experiment including a new additional sample of v_ interactions at the far detector,
Phys.Rev. D96 (2017) no.9, 092006 (PRD 2017 Kaleidoscope).

6.First measurement of the vucharged-current cross section on a water target without pions in the final state, Phys.Rev. D97 (2018) no.1, 012001

7.Measurement of inclusive double-differential v, charged-current cross section with improved acceptance in the T2K off-axis near detector, arXiv:
1801.05148 [hep-ex

8.Characterisation of nuclear effects in muon-neutrino scattering on hydrocarbon with a measurement of final-state kinematics and correlations in charged-
current pionless interactions at T2K, arXiv:1802.05078 [hep-ex]

Total citations of papers in refereed journal adds up to 4,062 (ve appearance related: 2,323)

9
‘ Original Arr.f'o!e‘

o}]

B (Submitted) =

3 41 M Instrument 8
M Physics 31

0
15 1Ph.D Thesis B NorJeoan 63
o s B
0
15 \M.Sc Thesis| m Non-Japan 43

M Japan 48

10 91

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 27
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B Construction Works of High-p/COMET -
Beam Llnes |n 201 7 Hitoshi Takahashi(J-PARC/KEK), IAC2018 slide

{Mar_ 2017 Jier—————— = - (1) Construction of high-p beam
“mma el (2) Construction of remaining

part of shielding wall of
COMET beam line

(3) Construction of stages for
magnet power supplies

After beam-line completion

§ (3 

=l -»..-.— B
=




Beamdumpof  ERE TN

completed at the end
of Aug. 2017

Hitoshi Takahas



Shielding wall of
COMET beam line

completed at the end
of last year

.....
|||||

Hitoshi Takahashi v



Stages for magnet

power supplies =

The PS stages were completed
at the end of last year.
Installation of PSs started.

11
Hitoshi Takahashi(
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Achievement in Jan-Feb run

E31: STRUCTURE OF A(1405), KOTO (E14) K, -m
QQQ BARYON OR KBARN MOLECULE ?

Oy

X
= N
K- d 8 121
' o $ 100
1 GeV/c ‘u'l_u' -
NC éﬂ 8-
~ : -
A(1405) «__ . n ~1.25 GeV/c — 6:—
~0.25 GeV/c B
cDS a A%
C. o & o Uy by
0?:‘10 01/19 0129 02/07 02/17 02/26
456 i Date (2018)
- 406 Goal of E31-2" (37G K-)  »
fszz / - Runs by NOwW |POT used for physics run
I (Efficiency of DAQ, data quality are not considered.)
=256 7
©206 / Year Run Beam power
X156 2013 49 SES~13x 1072 24kW
D106 2014 i i i i
B 56 ‘/' 2015 62 “2015 data” 24, 27kW
ngKN - - L - - - - o 63 S.E.S~1.2x10° 27, 29, 32kW
o =] 3 S =] S S = 64 (will be explained later) 32, 39kW
T2 S S S N N N 65 39, 42kW
3 = =« “date = = =
Inner Barrel Detector installed (early 2016)
2016 69 : 42kW
2017 T4 ] JFY2017 4d4kW
q 75 37.5kW
We achieved the goal of E31 2ndKOT otz 78 SO

5 2 4 86 8 10 1z 1%z T8

POT (x 10'®)
Collected 1.01 X 10 POT in physics run



19AF:First sd-shell hypernuclei

S.B. Yang et al., accepted for Phys. Rev. Lett.

= ———— i e T T 1 T T T T T T T T T T T T 7
100 = N M1[3/2°>1/2" ' x2 Low-Lying States Region: -21 < -B, < -8 MeV
= N I 19 + +
80 [— . —{"F: E2(5/2F > 1721 —
: ; 19F (K-y) 19,F
60 = ' 19
- | AFE1[1/2—3/27]
40 |- | / - /‘fF; E1 (172 1/27]
20
% 200 400 600 800 E (keV) 1000 1200 1400 1600 1800
T T e v (K€ ,
(b) ‘\FZIE WZ=32) o 112 12) \E<6<6 | S. Yang et al., submitted to PRL
3
8" , . 1/2":1
-g . 0';0 1.081 1:«’ ‘:'EM.] 1/2:0 1.266
8 0%1 1.042 — . h—— 7/2%0 :
T TITIPEYY 13%0 0937 —  E1{{i i M splitby -
%00 950 1000 1050 o 5o 120 1250 1of ' ': —+— 5/2,0 0.895 AN spin-spin
‘ . interaction
Measured splitting energy E2 \Eﬁ

is well reproduced by ¥ 160 core  sd.orbit

theoretical calculations. . - P
0, . st 3/270  0.316 n

E A
interaction and structure of | 7 ¢ l_'J_A_ 1250 0.0 - @P
n

A

18 .
not only s, p-shell but also (MeV) F 19¢ J5T O E
A

heavier hypernuclei.

(l\T’IeV!

Nagae-san’s slide'in IAC



5=-2 SYSTEMS

¢+ E-+HUN—>10,Be+>5He

=)
f=1

=- statistics in spectrometer analysis

EO7: Hybrid Emulsion experiment

Hybrid emulsion method

Beam Exposure completed K-

in June, 2017.

diamond
target
g fated Emulsion

e Photographic Development

completed.

(2015) 033D02

J.K. Ahn et al., PRC 88 (2013)
014003.

=- stop

Z-event | .
(simulation)

stack

2016

18 279 k 1.13k

2017

11.9k

100 | 216k

el

| Scanning in progress

2 vertex events

3 vertex event

1 year for fast scanning of all the emulsions.

A e T

KURAMA spectrometer

17



- Gold target with copper cooling block is turned over and

H D*E E’J S Next indirectly water-cooled fixed target S
s~ H

Production Target

stacked on another gold target.

- Each of the gold targets has almost same structure as
current target.

- Size of gold is optimized for secondary-beam yield and beam

* April, 2015 -
+ Indirect cooling
+ Currently working

cooling efficiency.
- 90 kKW proton beam can be accepted.
- Fabrication process is already established.

mm) Ready to manufacture

+ JFY2019 -
* Indirect cooling

Ready to manufacture * .

Results of thermal analysis (90kW, 5.52s cycle)

Copper  Gold  Stainless-steel tube

| von Mises stress |

gold

Around JFY2022 -
Direct cooling

bonded interface

bonded interface

*ilagor RGD o 263°C beam  9.0MPa
. . . only lowerblock|  Ajlowable stress:
H|t0 Ta kahaShI(J_PARC/KEK), IAC2018 Sllde is shown 13.2 MPa (@263"0) vertical expansion:
- H d T t R e View from upstream 13.0 MPa (@374°C) | max 0.10mm
dadron larget Review

Review committee meeting wa

s held on 13" Dec, 2017. LI EEWEIH

- Points of review: R ITSEInCDErS: Strategy of target upgrade

- Strategy of target upgrade
- Designs of new target and windows

- Radiation safety including credible
accident

- Cost of manufacture and R&D

- Y. Kiyanagi (Chair, Nagoya) . . .
. Y. Saito (Research Reactor Inst., Kyoto) ~ ® The presented design of the next indirectly-cooled target, based

* Y. Yamagata (RIKEN) on the experience, is appropriate.
- Y. lkeda, M. Futakawa, Y. Miyamoto,

Y. Kasugai, K. Haga, S. Makimura, Radiation safety including credible accident
Bl i *  Radiation safety is appropriately considered.
L Cost of manufacture and R&D

. The cost of the next indirectly-cooled target is extrapolated from
the current target and seems appropriate. Further reduction of the
cost is expected.

To be manufacutured in JFY2018 and installed in JFY2019 18




olb
irectly cooled rotating target —
Beyond 100kW target ..o
- nickel disks with gold or platinum edge [fra == 3% .
| - Water cooled or He-gas cooled
. JEY2019 - - Several R&Ds are in progress

+ Indirect cooling

+ Ready to manufacture Results of thermal analysis (Au, 150kW, 5.52s cycle)

| He gas cooled (assuming 50 W/m?/K) |

« Around JFY2022 - | von Mises strciy

» Direct cooling max 342°C  Peam
(AT=312K

beam

ANSYS| wv o0 2o
[Eee cn

’15%23" * Under R&D

R&Ds for “Euro Coin” Target

- Fabrication process of “Euro Coin”

- Bonding test and shear test of Au-Ni and
Pt-Ni (EBW, HIP)

]
=
=
(=]
=
(]
]
-

gold m max 8 2MPa

- Efficiency of He-gas cooling
- Efficiency measurement using test bench

- Monitors
- radiation-hard rotation senser

& otation disks
(target
Primary
otation e
A7 / _-._""--... o

{ : ' exciting coil

pickup coil

¥ _ | 19
| Hitoshi Takahashi(J-PARC/KEK), IAC2018 slide




Hadron statistics (prepared for IAC

KOTO

Publications and Theses

Publication in JFY2017

* 1 instrument paper

T. Matsumura, et al., “A neutral-beam profile monitor with a phosphor screen

and a high-sensitivity camera for the [-PARC KOTO experiment”,

Nucl. Instru. Methods Phys. Res. AB85 (2018) 91-97.

KOTO total
2018 2017 2016 12015 (2014 |2013- Tortal
Paper 1 2 2 4 2 3+ 4% |38
Ph. D thesis [0 1 3 3 2 3 12
M. Sc thesis |2 3 2 3 3 29 42
* review articles
E36 total

Paper: 3 (instrument), M.Sc: 4

Nuclear physics

Publications and Ph.D Theses in JFY2017

Publication in Journals

* Missing-mass spectroscopy with the 6Li(n~,K*)X reaction to search for ¢, H,
R.Honda et al. (J-PARC E10 Collaboration), Phys. Rev. C96, 014005, (2017)
“Editor’s Suggestion” (E10)

* Repulsion and absorption of the X-nucleus potential for X~ °He in the °Li(7~,K*)
reaction, T.Harada, R.Honda, and Y.Hirabayashi, Phys. Rev. C97, 024601 (2018)
(E10 collaborated with theorists )

* First determination of level structure of an sd-shell hypernucleus, *°,F, S.B.Yang
et al, Phys. Rev. Lett. (accepted) (E13)

Ph.D thesis

| JFY2017 | JFY2016 | JFY2015 | JFY2014 | JFY2013 | JFY2012 | JFY2011 | JFY2010 | Total
3 3 2 3 2 1 14

Physics papers in Journal ( Proceedings are not included )

2+1 1 B 3 1 10

Technical papers (NIM,PTEP)

3 2 2 2+6* 9+6*

* PTEP J-PARC SpecigIQEdition



New Muon g-2/EDM Experiment at
J-PARC with Ultra-Cold Muon Beam

3 GeV proton beam

(333uA) _
Graphite target

~ (20.mm)

__|Silicon
7| Tracker

o5
i Surface muon beam
(28 MeV/c, 4x108/s)

Muonium Production
(300 K ~ 25 meV=2.3 keV/c)

|
f

Super Precision Storage Magnet
(3T, ~tppm local precision)

Laser
122nm, 355nm

N s Fcatures:
' v . Y s [Thd .
Surface muons Q O o NO Strong fOCUSlng

Muproduction L » Super-low emittance muon beam
« Compact storage ring

 Full tracking detector




Muon RF acceleratlon for the flrst time!
J-PARC WIF D2 area, Octgber W

I
=

RF off
signal
simulation

-
=
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=
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=
=
=
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= 20
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=
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' 500 1000
time of flight [ns]
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€ COMET at J-PARC

® Target S.E.S. 2.6x10"

® 8 GeV Pulsed proton beam at J-PARC

® |nsert empty buckets for necessary
pulse-pulse width

® hunched-slow extraction

® hion production target in a solenoid
magnet

® Muon transport & electron momentum
analysis using C-shape solenoids

® smaller detector hit rate
® heed compensating vertical field

® Tracker and calorimeter to measure
electrons

¢ Sta§ed approach (Phase I & II) to
realize the final target sensitivity

.8
Wik
. . =
R »‘\ =
e
i s

£

pion produEt?&g}_:target

OKEK i asemmm



_~,
Status of COMET Experiment Facility

Switch Yard Beamline Elements / | ey \\
| . | 35 O

A el
| L %
LIl l i
S\

\ \
= T""‘:
(1IN

4 Beam line compoﬁent 4
S installation in progressg 1]
-~ in SY since 2014

,,,,,
-

He compressor
used for E36 will be
reused for COMET

90 deg. Transport
Solenoid installed in

Spring 2015 ' ; T .
&E RI{ et o T alld o COMET Hall ready in Spri f“%;.@}%c
X =T 2 L — SIS g S




Vi
OME!

8GeV Extraction
& Extinction Measurement

« 1st trial of 8GeV acceleration and extraction to the abo RCS s X
line (FX) and Hadron Hall (SX) in Jan. - Feb. 2018. L & ‘0\ ------ ~.\3::“*
» l' \f\\ ’,” \,\00(\5
« 4 bunches out of 9 bunches are filled with protons to " oune RPN A
realize the COMET beam time structure s
L MR
« Same number of protons per bunch with that of Ph: LY
4 batch injecti h=8 (h=9
| beam i Q] 4 unches

« Injection kicker timing is shifted to kick in only the fill:
bunch N5,

Hadron Hall

Primary Target
« SX with RF HV on to keep the bunched time structure yare

w/ kicker shift = improved extinction  * Measurement in SX using secondary beams

108 % (.\ {\ f"\ (". ;r:an:s ...1.5.0,;553:;; ;
107? | RMS 1308
hia ‘ \ \ \I « Proton leakage is appeared in K4_rear only within very early
10_ | “Q \‘ \ extraction timing (<0.1sec)
10‘;— } \ |\ :\
10 | . . .
m \ \\ \ \‘ « No leakage is appeared in other region
oo ||
1= | AP ||‘ |
0 1000 2000 3000

) 0065000 ‘T[‘solgo -25 By rejecting <0.1sec events, upper limit of extin/cté@ is
© ELZILYF—IESHRNE obtained: <6.0 x 10 oY PARRC



To be approved at the 26™ PAC meeting

KEK/J-PARC-PAC 2018-XX

https://j-parc.jp/researcher/Hadron/en/pac 1801/PAC25 minutes PACagreed20180314.pdf

Feb. 28, 2018

J-PARC Program Advisory Committee
for the Nuclear and Particle Physics Experiments

at the J-PARC Main Ring

Minutes ol the 25th meeting held
15(Mon)-17(Wed) January 2018

Jan-Feb: SX
Mar.9-May: NU

Jun: HD

— E62 + few d for E40

After Summer 2018

— To be discussed in
next PAC

— SK is not operational
from June — Dec

— KOTO will be
upgrading from July
—Jan/2018

— Suggesting to
operate Jan-Mar
2019

4, Summary of BEAM TIME ALLOCATION in 2018

The PAC is pleased to observe the successful FX operation from October to December in
2017. The committee notes that in the operation plan for SX in the coming two months,
E31 is scheduled for 20 days to complete its data taking. Two additional days will be
devoted to short pilot/commissioning test runs of E03 and E40. COMET 8 GeV beam
tests are planned for two periods, for 8 days in total. A dedicated SX study for the Main
Ring accelerator is scheduled to improve effective SX beam power. The committee
supports the plan and foresees productive operation.

The committee also endorses the proposed plan from March to June. FX operation will
resume around March 10th and continue until the end of May. The SX operation will
follow in next June until the summer shutdown. In this period, the committee considers
that E62 has priority to complete their data taking while leaving a few days for E40 for
their commissioning and for acquiring an initial set of physics data. The beam schedule
after the 2018 summer shutdown has not yet been determined given the current tight
budgetary situation and will be discussed at the next PAC meeting in July when a clearer
budget plan is available. The following are the relevant constraints to consider:

The Super-Kamiokande detector will be refurbished in June-December 2018 in
preparation for the addition of Gd.

KOTO will add instrumentation to their Csl calorimeter from July 2018 through January
2019,

The PAC recognizes there are several experiments ready to take physics data by early
2019 such as E40, E57, E14 (KOTO) and E11 (T2K) and also experiments in the Neutrino
Experimental Facility such as E69 and E71.

Considering the serious demand from these ongoing experiments, the PAC strongly
suggests the IPNS to investigate the possibility of significant MR operatioa®in the
January-March period and later in 2019.


https://j-parc.jp/researcher/Hadron/en/pac_1801/PAC25_minutes_PACagreed20180314.pdf

o
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IAC2018

Schedule (April - June, 2018)

-
« 3months/1RUN
« High power study and demonstration for MLF is planned at the end of June
- Many power outage days in summer: obstacles of smooth maintenance

Run#79 | _

2018 : Accelerator Operation Schedule
9/ 10 11 12 13| 14 15|1B 17 18 19| 20| 21| 22 23;24 25 23|2? 28| 29| 30

April
Li
RCS
MLF L ' JI

FX/SX
May
Li
RCS
MLF

FX/SX
June
Li
RCS
MLF

July 13/ 14 Iﬁ| 16 27| 28|29/ 30 31|
Li ‘ - | b
RCS
MLF

| Outage:Genkaken—ll ' | Outage: All -Li Qutage:Spare days

Maintenance -Tuning&Study beam delivery LF user operation
LF half day user operatio

MR user operation
MR half day user operation

Half day delive
Yy [\ ry 21



."‘
Schedule (october 2018 - March 2019) % .

+ Schedule is negotiated by the middle of November IAC2C

«  We shall discuss the schedule after that when some uncertainties are clearer:
shutdown schedule for MLF (disposed target transfer), operatlon days of MR.

October i1 2 3 4

Li

RCS
MLF
MR

November B 2, 3 4
Li T

L
MLF

MR

December [ 1] 2| 3 4] 5/ 6/ 7/ 8l 9/10/ 11/ 12/13[14 15 16/17/ 18] 19/20] 21| 22| 23 24|25 26| 27| 28| 29| 30| 31
Li o
RCS
MLF L
MR

] Outage:All
1 2, 3 4 5| 6 7, 8 910/ 11|12 13|14 15 16/ 17| 18 19 20| 21| 22| 23| 24| 25 26 27| 28| 29| 30, 31

January
Li
RCS
MLF
MR

Run#81 |

February | 1/ 2/ 3 4] 5 6 7 8 9 10 11/12/13/14 15 16/ 17/ 18/ 19/ 20 21| 22| 23 24|25 26,27 /28 | .
LI :

RCS
MLF
MR

March 1| 2| 3 4 5 6, 7 8 9/10/ 11|12/ 1314 15 16| 17| 18| 19| 20| 21| 22| 23| 24| 25 26 27 28| 29| 30| 31 |
" RCS
MLF

MR




New accelerator power middle
term plan

. 7
Mid-term Plan of MR {,,;\,é%ﬁfg

FX: The higher repetition rate scheme : Period 2.48s —> 1.32 s for 750 kW.
( = shorter repetition period ) —> 1.16 s for 1.3 MW
SX: Mitigation of the residual activity for 100kw

| Ry | 2017 | 2018 | 2019 | 2020 | 2021 [2022] 2023 | 2024
New buildi HD target Long
Event )

FX power [kW] 475 >480 >480 >430 >700 800 900
SX power [kW] 50 50 50 70 >80 >80 >80
Cycle time of main 248s 248s 2.48s 2.48s 1.32 <1.32s <1.32s
magnet PS Mass ) S
production

New magnet PS _EM
High gradient rf system N . - - ’
2" harmonic rf system ﬁ Manufacture, installation/test H LN B B B | ’

Add.collima Add.colli.
Ring collimators tors (2 kW) (3.5kW)
Injection System A Kicker PS improvement, Septa manufacture fest H
FX system * Kicker PS improvement, FX septa manufacture /test H

SX collimator / Local

shields - ’

Ti ducts and SX devices

with Ti chamber Ti-ESS-1  (Ti-ESS-2) 27

aT

1400 —

iy
(=]
[=]
o

Beam Power kKW

200 £

Upgrade plan of MR

- | 1.32%1.16s |

JEN SEL N S B S B NS MU SN S B LS B LA A

RF upﬁrade

2.48 3 1.32 s cycle

4 Niagnetpsupgrade i o—

2016 2018 2020 2022 2024 2026 2028

JFY

e Power supply upgrade in FY2021 (if funding is available)

— Whole year shutdown for installation is foreseen

* First presented in IAC

e Communication between J-PARC and user community is necessary

2030

29



International workshop on the project for the extended hadron

experimental facility of J-PARC

26-28 March 2018
KEK Tokai Campus

Asia/Tokyo timezone

Overview

1st announcement
Scientific Programme
Timetable
Contribution List
Author List

My Conference

Registration

L. Registration Form

Second Announcement

We now call for registration/contribution to the workshop announced below. Purpose of this workshop
is to work for Lols related to the proposed beam line facilities. We will discuss new ideas/proposals
beyond the current plan if there are. Please visit the WEB page shown above and sign up. If you consider
contributions, we appreciate you to contact the beam-line conveners or local organizers (see below) by
Feb/16, 2018. (The registration page is open after Feb/16.)

We have been discussing on a future plan to extend the hadron experimental facility (HEF) of the Japan
Proton Accelerator Research Complex (J-PARC) among the J-PARC users since the construction of J-
PARC started or even before. In March, 2016, we have held the international workshop on physics at the
extended hadron experimental facility of J-PARC (https://kds.kek.jp/indico/event/20472/). Once our
project on hadron hall extension was listed in "ROADMAP2014" for promotions of large scale academic
research projects. We have released a white paper and a summary report on Extension of the J-PARC
Hadron Experimental Facility:

white paper:

http://www.rcnp.osaka-u.ac.jp/~jparchua/share/jparc_prospects.pdf (in Japanese),
summary:
http://www.rcnp.osaka-u.ac.jp/~jparchua/share/WhitePaperE170503rrr_for_public.pdf
However, the project was not listed in "ROADMAP2017", as announced in July, 2017.

In this situation, we would like to have an opportunity to work and discuss the project for approval in
future. Expected agenda of the workshop are as follows.

https://kds.kek.jp/indiguo/event/26022/



https://kds.kek.jp/indico/event/26022/

11:00

12:00

14:00

Registration

Takai#1 Building 116, KEX Tokai Campus 09:30 - 10:00
Greeting

Tokai#1 Bullding 116, KEK Tokai campus 10:00 - 10:20.

Over view of the pm]m and faﬁllhr Hitashi TAKAHASHI

Toka#1 Buiding 116, KEX Tokar Campus 10:10 - 10:40
{Key note talk) Particle Physics ENDO
Tokai#1 Building 116, KEK Tokal Campus 10:40 - 11:10
(Key note talk) Hadron physics from view point of few-body problem Emiko HivAMA
Tokai#] Buiding 116, KEX Tokal Campus 11:10 - 11:40
Huclear physics experiments and their results at the present hadron hall Tashiyukl TAKAHASHI

11:40 - 12:10

Tokai#1 Buiiding 116, KEK Tokal Camous
Lunch

| Tokai#1 Buiding 116, KEK Tokai Campus 12:10 - 13:30
Strangeness nuclear physics at PANDA Josef POCHODZALLA
Tokai#] Buiding 116, KEX Tokai Campus 13:30 - 14:00
current and future programs at JLab Kyungsean JOO
Takai#1 Buiding 116, KEK Tokal campus 14:00 - 14:30
Instrution of works in the Woring Group
Toka:#1 Burlcing 116, KEX Tokar Campus 14:30 - 14:45
Break
Tokai# ] Buiding 116, KEK Tokal Campus 14:45 - 15:00

Experriment to  Hiroyukl SAKD

use heavy ion
— e

IInIrmomenmm leam WW!
beam line and

plan In the extended
hadron b,

break

Takai# ! Building 116, KEK Tokai
Campus

Introduction  Horosk! OHNISHT |

JPARCESD  Kotaro SHIROTORT
experiment

09:00

19:00

Tokal# ! Building 115, KEK Tokay Campus

Elb

Tokai#l Buiiding 115, KEK Toxai

Campus 10:00 - 10:30
Intrinsic charm Yishei MORING

| Tokal#1 Budlding 115, KEK Tokal

i

| break
Tokais] Building Hs, KEX Tokai !:wmus
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SOKENDAI J-PARC Summer Student Program 2018

This program is to provide opportunities to students from abroad to stay at Tokai campus (where
J-PARC resides)_or Tsukuba campus (~60km SW of Tokai)_of KEK and to experience research at J-

PARC which includes particle and nuclear physics, material and life science and accelerator science.
The students belong to one of research groups at J-PARC and do research work under the
supervision of researchers in that group, and in some cases, they can work also with

students/postdocs belonging to that group.

Example of research experience/Alumni
PHOTO : 2017 J-PARC Asia Summer student program
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